Introduction {#s1}
============

Dysphagia severe enough to require gastrostomy tube (GT) placement is thought to be an uncommon event following operative management of cervical spine pathology, but the incidence is unknown. Most literature analyzing dysphagia following cervical spine operations has focused primarily on patients with elective discectomy and has generally excluded trauma patients. The published incidence of dysphagia following elective operative fixation varies widely and has been reported between 2% and 71%.[@R1] While the anterior operative approach has commonly been thought to be associated with the development of dysphagia, assessment of various operative approaches by Smith-Hammond *et al*[@R6] did not find that any specific operative approach correlated with an increased risk of dysphagia. Furthermore, literature examining this topic has used variable definitions and determinants for dysphagia and even the most symptomatic of patients in these studies did not require gastrostomy placement.[@R5] [@R7] [@R8] Another limitation of these studies includes reliance on self-reported symptoms rather than a standardized objective assessment of symptoms.[@R7] Potential mechanisms of dysphagia are numerous, including soft tissue edema, stretch injury of nerves, and retraction of structures involved in the swallowing mechanism.[@R7] [@R9] [@R10] Most importantly, while these patients may experience subjective dysphagia, it rarely requires GT placement and almost always resolves spontaneously within a year or less.[@R11]

Our experience in the care of patients with traumatic cervical spine pathology contrasts sharply with that of the elective literature with many of our patients requiring GT placement. We postulated that the incidence of severe dysphagia requiring surgical feeding access is significantly higher in patients with traumatic cervical spine fractures requiring operative fixation. Additionally, experience with elective patients, for whom dysphagia is a self-limited problem, influences the perceptions of trauma and spine surgeons resulting in significant delays in feeding access placement. We also hypothesized that identifiable patient and clinical factors could be used to predict severe dysphagia, which could help providers select patients for early gastrostomy placement.

The goals of this study were to determine the incidence of severe dysphagia following operative intervention for traumatic cervical spine injury. We also hoped to identify factors that influenced the development of severe dysphagia and would be predictive of a need for GT placement. Additionally, we attempted to evaluate the efficacy and utility of objective speech and swallow evaluations in the management of these patients and whether repetition of these evaluations impacted the necessity of surgical feeding access.

Methods {#s2}
=======

All adult patients with traumatic cervical spine pathology who underwent operative fixation procedures by the Neurosurgery or Orthopedic Spine services at The New Jersey Trauma Center in Newark, New Jersey and at Morristown Memorial Hospital, Morristown, New Jersey between 2000 and 2014 were reviewed retrospectively. This study was approved by the Institutional Review Boards of Rutgers University---New Jersey Medical School and Morristown Memorial Hospital.

Data collected included demographics, injury severity scores (ISS), presence of severe traumatic brain injury (TBI) as defined by abbreviated injury score (AIS) ≥3, presence of spinal cord injury (SCI), operative approach (anterior, posterior, or combined), and the need and timing of tracheostomy and GT placements. The timing, number, and outcomes of speech and language pathology therapist administered swallow evaluations (speech and language, SLP) were noted.

In patients who underwent swallow evaluations, dysphagia was objectively defined by failing that study. In patients who did not undergo formal SLP evaluations, the presence of dysphagia was based on the clinical impression and judgment of the treating physicians.

Statistical analysis was conducted using parametric and nonparametric studies, with χ^2^ and unpaired t-test.

Results {#s3}
=======

A total of 243 patients underwent operative cervical spine fixation for traumatic fractures. The mean age of this group was 48 years with a range of 18--99; 175 (72%) of these patients were male. Of the total patients, 72 (30%) required gastrostomy; 4 were open and 68 were percutaneous endoscopic gastrostomy; there were no complications associated with GT placement. The demographic details are summarized in [table 1](#TSACO2016000001TB1){ref-type="table"}.

###### 

Demographics

                All patients (n=243)   +GT (n=72)   −GT (n=171)
  ------------- ---------------------- ------------ -------------
  Age (years)   48±21 (18--99)         54±22\*      45±20
  Sex                                               
   Male         175 (72%)              50 (69%)     125 (73%)
   Female       68 (28%)               22 (31%)     46 (27%)

Data presented as mean±SD (range) or n (%).

\*p=0.0021.

GT, gastrostomy tube.

Patients requiring gastrostomy placement were older with a mean age of 54 versus 45 years for those not requiring gastrostomy (p=0.0021). These patients were also more severely injured, with ISS of 24 versus 18 (p\<0.0001) for those who did not require gastrostomy. Eighty-nine (37%) patients had significant TBI (AIS ≥3), with only 30 (34%) requiring GT placement. Approximately half of the patients (49%) had a SCI; of these patients, 43 (36%) required GT placement, but the majority did not. Neither severe TBI nor SCI was associated with an increased need for GT in this population. These data are presented in [table 2](#TSACO2016000001TB2){ref-type="table"}.

###### 

Factors influencing the need for gastrostomy

                               All patients   +GT        −GT         p Value
  ---------------------------- -------------- ---------- ----------- --------------------------------------------
  Total patients               243            72 (30%)   171 (70%)   
   PEG                                        68 (94%)               
   Open                                       4 (6%)                 
  ISS                          20±10          24±10      18±10       \<0.0001
  Severe TBI                   89 (37%)       30 (34%)   59 (66%)    0.29
  SCI                          119 (49%)      43 (36%)   76 (64%)    0.36
  Tracheostomy                 77 (32%)       64 (83%)   13 (17%)    \<0.0001
   Same day                                   29 (51%)               
   Different day                              28 (49%)               
  No tracheostomy              166 (68%)      8 (5%)     158 (95%)   
  Operative approach (n=231)                                         
   Anterior                    95 (41%)       22 (23%)   73 (77%)    0.02 combined versus posterior or anterior
   Posterior                   107 (46%)      33 (31%)   74 (69%)    
   Both                        29 (13%)       14 (48%)   15 (52%)    
  SLP                          93 (38%)       43 (46%)   50 (54%)    
   Number of evaluations                      3          2           

GT, gastrostomy tube; ISS, injury severity score; PEG, percutaneous endoscopic gastrostomy; SCI, spinal cord injury; SLP, speech and language; TBI, traumatic brain injury.

Overall, 72 (30%) patients required gastrostomy placement, and 77 (32%) required tracheostomy; significant overlap of these patients existed, with many of them requiring both GT and tracheostomy. Of those requiring tracheostomy, 64 (83%) had severe dysphagia necessitating GT placement. Timing of the procedures was available for 57 (89%) of the patients requiring tracheostomy and GT placement. Twenty-nine patients (51%) underwent both procedures on the same day, whereas 28 (49%) had these procedures performed on different days, with an average delay between procedures of 9 days. Gastrostomy was not required in 13 (17%) patients who underwent tracheostomy; half of these patients were under 70 years of age and none had significant TBI.

Patients who required anterior and posterior combined operative approaches had a higher rate of severe dysphagia requiring GT, compared to anterior or posterior approach alone (p=0.02), but there was a significant rate of dysphagia in all groups. Of note, 31% of patients undergoing a solely posterior approach required a GT, which was higher than those undergoing an anterior approach.

Ninety-nine (38%) patients underwent formal swallow evaluations (SLP) by certified speech and language pathology therapists. Of those who underwent evaluation, 43 (46%) eventually required gastrostomy and 50 (54%) did not. The average number of evaluations was three for those who did inevitably require GT placement and two for those who did not. The mean time from the first SLP evaluation to GT placement was 7 days.

Discussion {#s4}
==========

The incidence of severe dysphagia necessitating surgical gastrostomy placement occurs in about one in three of all patients with traumatic cervical spine fractures who require operative fixation; this increases to over 80% in those patients who necessitate tracheostomy. Even in those patients who did not require a tracheostomy, 5% ultimately required feeding access. The rate of severe dysphagia in this population far exceeds the incidence previously reported in patients undergoing elective cervical spine surgery.[@R1]

In half of the patients who required tracheostomy and gastrostomy, the GT was delayed, an average of 9 days. While the reason for this delay is difficult to fully ascertain from this chart review, we strongly believe that it is a misperception in the true incidence of severe dysphagia in this population. Patients waiting for GT placement would have required alternate enteral feeding access via nasogastric tube (NGT). Given the retrospective nature of this study, it was not possible to capture data such as days with NGT in place or frequency of inadvertent pulling of the NGT and requiring subsequent reinsertion. These common events increase patient discomfort, require additional radiologic studies to confirm placement and replacement, and affect caloric intake from interruption of nutritional support. All of these factors are additional motives for earlier GT placement. Given the strong association between tracheostomy and gastrostomy, we advocate a change in management and recommend performing these procedures on the same day.

The anterior surgical approach has most commonly been implicated with clinically significant dysphagia following elective cervical spine surgery.[@R1] [@R7] [@R9] Our data confirms the findings of Smith-Hammond *et al*[@R6] showing that all approaches were associated with significant rates of severe dysphagia. Not surprisingly, patients who required both approaches had the highest incidence of dysphagia.

The definitive role of SLP evaluations to aid in the diagnosis and management of dysphagia in this population is unfortunately difficult to assess from the data. About half of the patients who underwent SLP did not require GT. However, there was a 7-day delay from the first to second SLP with an average of three SLP evaluations for those patients who eventually required a GT. Given the strong association between the need for tracheostomy and GT placement we would recommend that SLP evaluations be limited to those patients not requiring tracheostomy. It also seemed that repeated SLP evaluations did not impact greatly on whether patients will require gastrostomy placement and patients who required more than two evaluations always underwent GT placement. Therefore, after two failed SLP evaluations patients should undergo gastrostomy placement. Even if the patient fails a single SLP evaluation, strong consideration should be given to GT placement versus attempting another SLP study, which might potentially prolong hospitalization.

The recommendations made from these data are the risks and benefits of all procedures and courses of therapy. The prolonged use of an NGT and the delays involved in patient care are real, but are often not considered compared to more invasive procedures. While no patient sustained GT-related complications (such as misplacement, bleeding, and infection), these are real and the morbidity associated with the procedure needs to be taken into account.[@R13] However, given the high incidence of significant dysphagia in this patient population, early use of surgical GT placement should be strongly considered.

The strengths of these data include that the population consists of only operative trauma patients, which have been underrepresented in other series.[@R3] [@R6] [@R7] [@R9] A limitation of this retrospective study is that we did not rigorously define dysphagia. Unfortunately not all patients underwent objective evaluation of dysphagia as measured by the speech and language pathologists. As only 38% of patients were objectively evaluated by speech and language pathology, assumptions on the remaining 62% can only be extrapolated. In the group that did undergo SLP evaluation, 25% passed on the first evaluation with just under half never passing by the third attempt. Thus, we believe that over half of the patients had objectively documented severe dysphagia. While the incidence of dysphagia did not appear to change over the course of the study, it is possible that operative techniques (eg, lower profile plates) may have changed or have varied by specialty (neurosurgery vs orthopedics) that could influence dysphagia. Age and presence of neurological injury (TBI or SCI) may confound, but do not obviate the conclusions.

Conclusion {#s5}
==========

In conclusion, patients with traumatic cervical spine fractures requiring operative fixation have a high incidence of severe dysphagia necessitating GT placement. This dysphagia is clinically significant and requires operative intervention. Tracheostomy is associated with an almost universal need for GT placement. Therefore, patients who require tracheostomy should have gastrostomy placed simultaneously in order to streamline patient care and avoid the morbidity associated with delayed placement and multiple procedures. The role of objective swallow evaluations to aid in the management of dysphagia in this population remains difficult to assess. SLP evaluations should be performed only in patients not undergoing tracheostomy, and more than one failure should be indication for GT, as further evaluations did not change outcome but did delay gastrostomy placement.
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